Introduction
Nowadays, fractional calculus receives increasing attention in the scientific community. Fractional differential equation have become a useful tool in many areas of sciences and technologies. For example, fractional diffusion equation has been successfully used to describe important physical and chemical phenomena [1] [2] [3] [4] [5] [6] .
In recent years, the fractional diffusion equations involving the Hilfer fractional derivative and local fractional operator appear frequently in the literature [7] [8] [9] [10] [11] . The Hilfer fractional derivative was first proposed by Hilfer in the analysis of fractional diffusion equations, obtaining that such kind of models can be used in context of glass relaxation and aquifer problems. The theory of local fractional derivative have applied in Fokker-Planck equations, Helmholtz equations and the fractal dynamical systems etc. The main purpose of using the local fractional order derivative is to describe the anomalous diffusion phenomena in fractal media [12] [13] [14] .
In this paper, we consider the following fractional order reaction-diffusion equation: (1) subject to the initial condition ), The rest of the paper is organized as follows. In section 2, we introduce the basic definitions and properties on the Hilfer fractional derivative and the local fractional derivative. In section 3, the Yang-Fourier transform and the Laplace transform are used to solve the problem (1)-(2) and the exact solution is obtained. Finally, the conclusions are considered in section 4.
Fractional calculus and local fractional calculus
In this section, we recall some basic definitions and properties on the Hilfer fractional derivative and the local fractional derivative which shall be used in this paper. For more detail see [8, 16] .
The Riemann-Liouville (R-L) fractional integral operator of order 0 α > of a function is defined by: 
The fractional derivative of ( ) f x in Riemann-Liouville sense is defined by:
The Caputo fractional derivative is defined by:
We recall the following basic properties:
Hilfer generalized the fractional derivative (8) (12), in Ref. [8] , it is found for 
The local fractional integral (LFI) of
where { },
we define its Yang-Fourier transform:
and its inverse Yang-Fourier transform The following formulas are valid:
The solution of the problem (1)-(2)
In this section, we investigate the problem (1)- (2) . Our main result is as follows :
The solution of the problem (1)- (2) x Taking the Yang-Fourier transform of both sides of equation (1) yields:
Applying the Laplace transform to (27), we obtain:
From the inverse Laplace transform of the relation (28), and the (25), we get:
Then, by using the convolution theorem of the Yang-Fourier transform, we get
This completes the proof. 
